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Two forms of unilateral tonic (hemitonic) seizure were observed in two adult epileptic patients with infantile 
hemiplegia. Their ictal EEGs showed diffuse bilaterally synchronous spike bursts without focal features. In one 
case, a 31-year-old male, the VTR/EEG recording clearly demonstrated hemitonic seizure which simultaneously 
involved his paretic limbs and body and were associated with loss of consciousness and autonomic signs. In the 
other case, a 33-year-old male, partial seizures with secondary unilateral generalization were demonstrated by 
VTR/EEG recording. The reason why these cases do not exhibit motor seizure activity on the unaffected side 
despite diffuse bilateral EEG changes, a lower motor threshold in the paretic limbs and inhibitory effect in the 
brain-stem on undamaged side are postulated. These two cases suggest that hemitonic seizures include 
heterogeneous characteristics of partial and generalized epilepsy. In patients with diffuse brain damage, such as 
those with infantile hemiplegia, seizures appear to exhibit complicated patterns, with characteristics of partial and 
generalized seizures. There is a gradiation of expression of unilateral seizure, range from clearly partial seizures to 
those with mostly features of generalized seizures, except for an asymmetry of motor expression. 
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INTRODUCTION 
Unilateral seizures, which were initially described 
by Gastaut et al’, were classified as one of the 
major categories of seizures as well as partial 
seizures and generalized seizures in the first 
version of the International Classification of 
Epileptic Seizures2. Unilateral or predominantly 
unilateral seizures were clinically defined as 
‘characterized by clonic, tonic or tonic-clonic 
convulsions, with or without an impairment of 
consciousness, expressed only or predominantly 
in one side’2. However, in the revised Interna- 
tional Classification3, unilateral seizures were 
regarded as a type of partial seizure, and were no 
longer included as an independent category. 
However, whether unilateral seizures should be 
considered a separate category of seizures is still a 
question of some controversyti. Here we de- 
scribe clinical manifestations, ictal EEG pattern 
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and the result of other examinations in two 
different kinds of typical hemitonic seizures in 
two adult patients suffering from epilepsy and 
infantile hemiplegia. 
CASE REPORTS 
Case 1: 31 -year-old right-handed male 
Left hemiplegia of unknown aetiology, involving 
mostly the upper extremity, was observed at the 
age of six months. Developmental milestones 
were delayed. The first generalized tonic-clonic 
seizure occurred at age six years. ‘Startle seizures’ 
(tonic contraction of the left hand in response to 
sudden auditory and touch sensation) began at 
age 7. These occurred daily and then antiepileptic 
drugs (AED) were started. The seizures some- 
times simultaneously involved the left leg and 
then generalized to the left side with impaired 
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Fig. 1: Seizure manifestation and EEGs in case 1. (a) A seizure during sleep demonstrated diffuse tonic expression on the hemiplegr 
side. The face, left limbs were simultaneously involved (photos were taken every 2 s). (b) lnterictal EEG showed 6-8 Hz slow basic 
rhythm and a diffuse spoke and wave complex forming bilateral synchronous short bursts. (c) lctal EEG showed diffuse 
desynchronization and spike bursts over both hemispheres, without focal features. 
consciousness. The seizures often occurred and awaken [Fig. l(a)]. Two seizures occurred while 
clustered during sleep. He was admitted to our he was awake and consciousness was impaired 
service to control intractable seizures. from the beginning of the seizure. The left arm 
Continuous VTR/EEG monitoring captured was elevated with tonic rigidity and flexion at the 
11 seizures. Seven seizures, lasting 5-15 s, elbow. The left leg exhibited tonic extension. 
occurred during sleep and did not cause him to Simultaneously, the body and the neck exhibited 
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myoclonic jerks. The eyes turned upward. The 
face deviated slightly to the left on some 
occasions. The right limbs showed minimal 
involvement. Several autonomic signs, such as 
flushing and increased heart rate, were observed. 
Respiration was blocked during the seizures. The 
other two seizures while awake were startle 
seizures, during which the patient exhibited 
Fig. 2: MRI findings in case 1. (a) MRI (Tl weighted axial 
section) disclosed a diffuse large low intensity area and 
cortical atrophy in the right hemisphere. (b) In lower section, 
asymmetrical appearance in the brain-stem and cerebellum 
were observed. 
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myoclonic jerks in the left arm in response to a 
telephone bell. 
Interictal EEGs demonstrated an occipital 
dominant 6-8 Hz slow basic rhythm and lower 
voltage on the right hemisphere. Spikes and sharp 
waves appeared diffuse and sporadic. Diffuse 
slow spike and wave complexes forming short 
bursts were frequently observed [Fig. l(b)]. 
During sleep, diffuse bilateral synchronous rapid 
rhythms were repeatedly seen. Vertex sharp 
waves, spindles, and K-complexes were sup- 
pressed on the right. Forty-one ictal EEGs, 
including 11 VTR/EEG monitor recordings. 
exhibited diffuse, bilaterally synchronous, par- 
oxysmal discharges, which lasted 5-15 s, diffuse 
several high voltage slow waves at the end of 
ictus, and quick recovery to baseline after ictus 
[Fig. l(c)]. 
CT and MRI demonstrated severe cerebral 
atrophy and a large low density region in the right 
hemisphere and brainstem [Fig. 2(a), (b)]. Short- 
latency somatosensory evoked potentials (SSEP) 
revealed dysfunction in the cerebral and upper 
brainstem with loss of peaks after N13 on the 
right side. 
Case 2:..35-year-old right-handed male 
He suffered from left-sided spastic hemiplegia as 
the result of tubercular meningitis at the age of 8 
months. His developmental milestones were 
slightly delayed. At the age of seven years he had 
an onset of tonic-clonic convulsions in the left 
arm. At the time of admission, he had daily 
left-sided tonic convulsions with or without 
impaired consciousness. Although he had been 
admitted several times to control seizures, they 
remained intractable. 
EEG and video monitoring detected 1S of his 
habitual seizures [Fig. 3(a)]. At onset he was 
quite conscious. The left arm was elevated with 
tonic and flexion at the elbow. Sometimes he held 
his left arm with his right hand and tried to pull it 
down. Simultaneously, there were myoclonic 
jerks of the body and tonic extension of the left 
leg. The eyes deviated downward to the left. The 
seizures, which had a short duration (around 
5-10s). started and ended abruptly with little 
post ictal confusion. 
Inerictal EEGs showed an occipital dominant 
9-10 Hz alpha rhythm with diffuse 6-7 Hz theta 
waves, and lower voltage in the right hemisphere. 
Spikes and sharp waves appeared frequently and 
diffusely, but mostly in the right front-temporal 
regions [Fig. 3(b)]. Diffuse slow spike and wave 
complex and rapid rhythms were not observed. 
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Fig. 3 8: 
only in the lett extremrttes. Srgnal srgn (paretic sensation) and small timelag of hypertonicity among several body parts were 
observed. Sometimes consciousness was not disturbed during the seizure (photos were taken every 2 s). (b) lnterictal EEG 
showed a 9-10 Hz basic rhythm mixed with 6-7 Hz asymmetric theta waves, lower voltage in the right centro-parietal region, 
and frequent spikes and sharp waves localized in the right fronto-temporal region. (c) lctal EEG during sleep showed diffuse 
desynchronization over both hemispheres and spike bursts bilaterally synchronous. 
During sleep, vertex sharp waves, spindles, and 
K-complexes were also suppressed on the right 
hemisphere. Seventeen ictal EEGs including 15 
VTR/EEG monitor recordings showed diffuse 
bilaterally synchronous paroxysmal discharges, 
lasting 5-15 s, followed by several diffuse high 
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voltage slow waves at the end of the seizure. and 
quick recovery to baseline after the ictal dis- 
charge stopped [Fig. 3(c)]. 
CT and MRI demonstrated severe atrophy and 
a large low density region in the right hemisphere 
and brainstem [Fig. 4(a), (b)]. SSEP disclosed loss 
of cortical components (N18 and N34) in the right 
hemisphere. 
Fig 4: MRI findings in case 2: Tl weighted axial section. (a) 
In all axial sections, a diffuse large low intensity area and 
cortical atrophy in the right hemisphere were observed. (b) 
In lower slice, severe atrophy was demonstrated in the right 
brain-stem. 
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DISCUSSION 
The position of hemitonic seizure in the clas- 
sification of epileptic seizures is still controversial. 
Gastaut ef a/‘,’ suggested ‘Unilateral epileptic 
seizures have the features of generalized epileptic 
seizures except that their motor, and occasionally, 
their autonomic manifestations predominate on, 
and sometimes are restricted to, one side of the 
body. Hemitonic seizures occur most often in the 
Lennox-Gastaut syndrome.’ Niedermeye? also 
felt that unilateral seizures often occurred in 
generalized epilepsy. On the other hand, several 
other epileptologists have defined unilateral 
seizures as a type of partial seizure”.“‘. 
Because of obvious motor phenomena in the 
left hemiplegic extremities, seizures in both cases 
would be classified as simple or complex partial 
seizures in the current International Classification 
of Epileptic Seizures’. VTR/EEG monitoring 
disclosed tonic contractions on the hemiplegic 
side in both our cases, so it may be appropriate to 
call those seizures hemitonic seizures. Hemitonic 
seizures in case 1 were similar to tonic seizures in 
Lennox-Gastaut syndrome because of: (1) simul- 
taneous loss of consciousness; (2) no time lag of 
hypertonicity between arm and leg: (3) prominent 
autonomic signs; (4) quick recovery from the 
seizure, and (5) frequent occurrence during light 
sleep’.’ ’ . Startle seizure also suggested the pos- 
sibility of diffuse epileptic excitability and dysfun- 
ction in the cortex and the brainstem. Unilateral 
startle seizure which may be generalized seizure, 
tonic or clonic, in children with hemiparesis was 
mentioned by Klass and Fischer-Williams”. On 
the other hand, hemitonic seizures in case 2 were 
different from those of case 1. In this case, the 
seizures looked like partial seizures rather than 
generalized seizures, because of: (1) retention of 
consciousness at the very beginning of seizure: 
and (2) small time-lag among motor phenomena 
and eyeball movements. Therefore, hemitonic 
seizures may have considerable heterogeneous 
expression, ranging from partial or generalized 
features. Oiler-Daurella et a/‘” also suggested that 
there were several epilepsy types, including both 
partial and generalized epilepsies in patients with 
a history of unilateral status epilepticus. 
EEG findings also suggested to distinguish 
hemitonic seizures into two groups. In case 1, 
diffuse synchronous discharges on ictal EEG, 
slow spike and wave complexes on interictal EEG 
and rapid rhythms on the sleep EEG resembled 
Lennox-Gastaut syndrome’. On the other hand, 
in case 2, interictal EEGs suggested focal 
epilepsy, in spite of diffuse ictal discharges, 
78 
because of a normal basic rhythms, no slow spike 
and wave complexes and no rapid rhythms. In 
EEG findings prior to hemispherectomy, patients 
with generalized spike-wave discharges were 
more likely to show unfavorable outcome with 
respect to seizure contro114. Certain patients who 
showed preoperatively bilateral synchronous dis- 
charges were still suffering from intractable 
seizures even though most patients with bilateral 
synchronies showed a good seizure contro115. 
These findings also supported the view that 
epileptogenicity in patients with hemiplegia and 
epilepsy is heterogeneous, not only focal in 
origin. 
Gastaut et al’, hypothesized regarding the 
pathophysiology of unilateral seizure with or 
without local onset. In one without local onset, a 
primary discharges involved the brain-stem and 
its cortical connections. In one with local onset, 
cortical discharges propagated secondarily to 
brain-stem structures. On basis of his hypotheses, 
seizures in case 1 were one-sided generalized 
seizures and seizures in case 2 were focal onset 
seizures with secondary generalization. 
However, it is difficult to explain why diffuse 
bilateral ictal discharges produce the clinical 
motor expression limited to the hemiplegic side. 
In both cases, neuroimaging studies clearly 
demonstrated asymmetrical diffuse cortical, sub- 
cortical, and brain-stem damage. Evoked poten- 
tials also disclosed functional disconnections in 
the damaged brain-stem. It may well be that there 
are disinhibitory effects on the damaged side or 
inhibitory effect on the undamaged side. Paretic 
limbs may have a lower motor threshold, which 
was suggested from hyper-reflexia as demon- 
strable by tapping examination. It could be easier 
to move those limbs rather than the normal limbs, 
even if epileptic discharges occurred bilaterally. 
In addition, discharge propagation would be 
inhibited in the subcortical region, particularly in 
the brain-stem, of undamaged side, because of 
the evoked potential findings. In experiments on 
animals, lesions in the pontine reticular forma- 
tion, particularly in the nucleus reticularis pontis 
oralis, markedly inhibited tonic convulsions in- 
duced by electroschock, pentynetetrazol, or 
sound stimulation’6. 
Gloor” reported cortico-reticular interactions 
and inherent cortical excitability on generalized 
seizures. Hemitonic seizures may result from a 
balance between the degree of cortical ex- 
citability and the extent of brain damage. 
Epilepsies with diffuse cortical damage, such as 
infantile hemiplegia and HE and/or HHE syn- 
drome, often show not only partial seizures but 
N. Adachi et al. 
also unilateral seizures and generalized tonic 
seizurels2’. Such patients have variable degrees 
of cortical damage and excitability. Conse- 
quently, their seizures exhibit complicated pat- 
terns, including characteristics of both partial and 
generalized seizures. Although only two typical 
hemitonic seizures were presented in this paper, it 
appears there is a gradation of expression of 
unilateral seizure, ranging from clearly partial 
seizures to those with mostly features of general- 
ized seizures, except for an asymmetry of motor 
expression. Unilateral seizures should be care- 
fully observed without assuming them to be 
typical partial onset seizures. 
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